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1. Abstract: Cancer is an uncontrolled division of cell occurs due
to genetic alterations and mutation. Chronic lymphocytic leuke-
mia is the heterogeneous lymphocytic malignancy worldwide that
leads to death. The advancement of genetic analysis techniques
and the identification of suitable biomarkers show significant dif-
ferences in the treatment period. In this paper will discuss the mi-
croRNA that is small Non-coding RNAs and is involved in CLL
beginning, development, and resistance to therapy and also will
explain the stages of CLL. Moreover, we will also discuss the flu-
orescent in-situ hybridization FISH-based prognostic factors com-
mon genetic aberrations or mutations in CLL. In this paper we will
also discuss about the methods for the treatment of lymphomas.

2. Introduction

Lymphocytic leukemia is a chronic lymphoproliferative disorder
[1, 2]. CLL is of the primary heterogeneous lymphocytic malig-
nancies which happen by aggregation of natural B lymphocytes [1,
3]. CLL begins with the lymphocytes in the bone marrow through
overexpression of white blood cells [4]. It is one of the common
hematological malignancies which is still a public health problem
worldwide [1]. We haven't been able to spot this deadly disease
in the past. CLL patients will now be treated by identifying the
symptoms of the disorder and using current analysis techniques.

The key dynamics in CLL are V-gene mutation, (IGHV) [5],
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CD38, ZAP-70, deletion of chromosomes [5], Rai and Binet stag-
ing systems, LDT [6, 7]. Early diagnostic approaches are needed
to diagnose a specific disease. Finding various biomarkers at dif-
ferent stages of disease can provide better treatment of specific dis-
eases [8]. In terms of survival prediction, two well-known staging
systems Rai and Binet staging systems [2, 9, 10] are used. These
staging systems are easy to use and predicts the endurance and
response to treatment [5, 11].

Furthermore, Rai and staging system does not show the high vari-
ability in CLL [12]. They derived from the original Rai and Binet
staging system having different subgroups. Low-risk CLL patients
have chronic inflammation, intermediate-risk CLL patients have
a palpable lymph node, and high-risk CLL patients have anaemia
(Hemoglobin (hb 110g/1) or thrombocytopenia [3, 13]. Cancer
causing gene is TCL1 that plays a significant role in the initial
phases of the syndrome [13-15]. The expression of various miR-
NAs was assessed in different types of CLL such as Aggressive
CLL, Indolent CLL, Aggressive CLL with 11q deletion [15, 16].
In indolent and aggressive CLL, when it is compared to a central
group miR-29 is up-regulated. Lower expression was expressed in
MicroRNA-29 in aggressive than it was in the indolent CLL type

[15] (Figure 1).
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Figure 1: Stages of chronic lymphocytic leukemia that show how serious and advance is the stage of disease. By observing these stages physician

prescribes the diagnostic procedures to deal with the CLL.
3. MicroRNA as a Diagnostic Marker:

MicroRNAs is a non-coding RNAs function in various cellular
and molecular processes and because of their profile expression
its show a vital role in the beginning and development of cancers
[5, 17, 18]. MicroRNAs as a biomarker in different cancers stages
such as CLL [17]. Therefore, MicroRNA are presented to be the
potential biomarkers in multiple type of cancer for evaluation of
the response for treatment in CLL patients [19].

Fathullahzadeh et al., “shows the expression of the circulating
miR-192 in the peripheral blood mononuclear cell (PBMCS) of 20
patients by applying real-time PCR [4, 5]. Their findings indicate
that miR-192 was down-regulated (2.5folds) in the patient group
than the healthy group [4, 16]. Based on the silicon analysis, they
found that CDKNLA/P21 could be one of the main targets miR-
192 in CLL cells.

An additional study, Li Moffett et al. “evaluating microRNAs pro-
files in 38 CLL patients and nine regular donors. Gene Set Enrich-
ment Analysis (GSEA) shows that there is an association between

the expression of a variety of MicroRNAs in the standard and CLL
group samples. They showed that some MicroRNAs, including
miR-34a, mir-155, miR-342-3p, were up-regulated, and miR-103,
miR-181a, and miR-181b were down-regulated in CLL patients
when their expression was compared in a regular group. Moreover,
the regulation of the miR-29 and the miR-223 might be associat-
ed with the level of ZAP71 (+) and IGV (H) [20]. These finding
shows that microRNAs can be used as a diagnostic biomarker for
a patient with CLL.

4. Treatment Algorithm for CLL Patients

Treatment landscape has been changed over the period of time by
the discovery of different way of treatment such as chemothera-
py, immunotherapy, stem cell transplant and targeted drug therapy
[21]. All these ways of treatment and staging systems help to cure
this genetic disease and increase the rate of survival of the patient.

Front line treatment:

Table 1: Frontline treatment strategies to start diagnosis

Table 1: Frontline treatment strategies to start diagnosis

Phase Ability to intake the dose Treatment

Binet staging system ( A-b) Inapplicable Not required

Rai staging system 0-11

Inactive Go FCR and BR above 60 years

Active disease Binet Stage (¢ )and Rai staging
1n-1v Go

Slow go

Slow go

Apply one of the following way of treatment. Ibrutinib, Idelalisib,
Rituximab, Allogeneic SCT

Chkorambucil+ Obinutuzumab or + Rituximab or +Ofatumumab or
Ibrutinib

Ibrutinib, Alemtuzumab,HD, Rituximab or Ofatumumab

clinicsofoncology.com
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Second line treatment:

Table 2: Second line treatment strategies to start diagnosis
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Table 2: Second line treatment strategies to start diagnosis

Response to treatment Ability to intake the dose Ireatment
Growth within 3 years Go FA,FCR after BR, Venetoclax,A Dex, Lenalidomide(+R)
Growth within 3 years Slow go Change the therapy from one of the following
Ibrutinib, idelalisib+R
Venetoclax A
FCR lite BR
Lenalidomide+R
Ofatumumab, HD R
Discuss consolidation with Allogeneic SCT
Progress after 3 year All Repeat front line thergpv

5. Parameters to Treat CLL

Few parameters that physician must keep in mind while treating
the CLL patient.

5.1. Parameters to treat CLL

1) Symptoms of the patient
2) Disease stage

3) Genetic risk leukemia
4) Patients fitness

6. Prognostic and Diagnostic Biomarkers in CLL:

Advancement of genetic analysis technique like next-generation
sequencing [3] and the whole genome sequencing helps to discov-

er the genetic mutations in CLL [3,22]. Fluorescent In-Situ Hy-
bridization (FISH) helps to detect the specific sequences of DNA
on chromosome [23]. Some mutations offered new prognostic in-
formation to cure patients with CLL such as NOTCHI, (MYD8S),
(SF3B1) and (ATM) [1, 3, 24, 25].

A classified model for the genomic alterations in CLL was devel-
oped in downcast order [3]. Kiefer et al “showed that trisomy 12,
deletion of 17p, 11q, and 13q are common chromosomal abnor-
malities in CLL patients. These abnormalities affect various targets
such as miR-15, miR-16, Tp53, and ataxia-telangiectasia mutated
ATM. That’s why, these chromosomal abnormalities and their tar-
gets could be used as a potential biomarker in CLL [25] (Table 3).

Table 3: Commonly used prognostic markers and their median of survival.

Commonly used Prognostic markers

Median of survival years

Deletion 13q
Deletion 11q
Trisomy 12
Deletion 17P
IGHV mutated
IGHV un-mutated
CD38>30%
CD38<30%
ZAP-70>20%
ZAP-70<20%
Normal Cytogenetic

17years
6-8years
9-1lyears
2-3years
24years
8Years
<10years
>15years
6-10years
>15years
9-11years

Deletion 13q-11q may cause the variability in the clinical course
of the disease of that specific type of lymphoma [3]. The most
common genomic abnormalities in CLL is deletion of 13q14 band.
Those patients who carry deletion 13q may have variability in their
clinical course [25, 26]. Thus, based on the percentage of CLL
with del(13q) two prognostic groups are established [3, 12, 27].
Deletion 11q in CLL affects the region that quay the ATM gene
[10, 25, 26]. Advanced stage disease identifies the deletion of 11q.
In different analysis, deletion of 11q region are associated with the
autonomous factor of poor prognosis [28].

Deletion of 17P13 and TPS53 mutation deletion (17p) usually
includes most of the short arm of chromosome [29]. The dele-
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tion 17p13band harboring TP53 [25, 30, 31]. In most of the cases
with the del(17p) display damage of one copy and alteration of
the remaining copy [29]. Screening for del(17p) by using FISH
techniques is recommended for all CLL patients before the start of
the treatment [6, 11]. Identification of cytogenetic abnormalities
by using FISH must be performed before therapy and at disease
relapse [3, 25].

Trisomy 12 is the 3rd most common abnormality in CLL iden-
tified by fluorescent In-situ hybridization [3, 28]. Trisomy 12 is
linked with analytical morphology and immune-phenotype. These
aberrations are related with early development of cancer [26]. Re-
cent analysis suggests that development-free survival (PFS) may
be shorter OS is promising [5, 9, 26].
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Figure 2: Diagrammatic representation of development of CLL by Hematopoietic stem cells.

IGHY gene mutation to predict the clinical prognosis at diagnosis
significantly, IGHV gene mutation was the 1st biological marker.
Mutated IGHV genes correlates with the longer times to clinical
progression, treatment, and prolonged median survival time [3, 6].
IGHV mutational the most considerable predictive factors current-
ly used to help in the treatment. The detection of IGHV mutation
status is costly and requires expertise in the analysis. Therefore,
researcher tried to find the alternate marker of IGHV [3, 5].

Expression of CD38 is glycoprotein controlled by the cancer
microenvironment [3]. Expression of CD38 work as a surrogate
marker for IGHV mutation status because of CLL with unmutated
IGHV genes expressed a high level of CD38 [3]. Its levels can
fluctuate over the course of the disease. The T-cell receptor com-
plex signalling protein ZAP-70 is expressed in CLL but not in nor-
mal B lymphocytes [14]. ZAP-70 expression seems to be constant
over the progression of CLL and may predict the survival rate [10].
The expression of CD38 and ZAP-70 has been linked to a better
prognosis [3].

NOTCHI1 mutation NOTCHI is a trans-membrane protein en-
coded through the NOTCH1 gene [3, 32]. That are involved in
regulating the hematopoietic CLL development [28, 33, 34].
NOTCHI mutation is strongly associated with the marker of poor
prognosis. Studies shows that NOTCH1 mutation eliminating the
PEST domain, Glutamic acid (E), serine (S), and threonine (T)
have NOTCHI1 mutations influence survival [29, 30, 35] whereas
prognostic value as a novel risk marker in CLL [36, 37].
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SF3B1 mutation was found in approximately 10% of CLL pa-
tients [38, 39]. Mutated SF3B1 associated to the adverse clinical
outcomes protein of splicing factor 3b [3, 10]. By the generation
of alternative splicing transcripts contribute to CLL [40]. SF3B1
mutations occurs due to missense mutation or frequently in-frame
deletion. The most common mutation codons are Lys666, Lys700,
and Gly742 [3, 38].

ATM mutations the gene that cause ATM mutation are found on
the long arm of chromosome 11 [3, 9, 10]. This type of mutation
may occur with or without the deletion of 11q [3]. This type of
mutation is associated with the poor prognosis and genomic insta-
bility. Disruption and alteration of these genes cause the genetic
instability [40]. These insertions and deletion cause a lack of func-
tion of the ATM protein [38]. ATM mutations are associated with
the unmutated IGHV, ZAP-70 expression, and del (11q and are
found in the 25% of CLL patients [12].

MYDS88 mutations are found in patients at low frequency at about
3-5% in comparison to patients with NOTCHI1, TP53, ATM, And
SF3B1 [3, 12]. MYDS88 mutations are called as driver mutation
and develop in early CLL development [41, 42]. The gene that
cause this mutation are present at the 3p22 position of the chromo-
some [10, 43]. MYD88 mutations occurs due to association with
the IGHV, ZAP-70, CD38 expression and 2 M [3]. This type of
mutation is found in younger patients [36, 44].

7. Methods used to treat CLL
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Immunotherapy

o In this type of therapy boost-up the
immune system of the patient to fight
the cancer

o Type of biclogical therapy
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Targeted drug therapy Bone marrow transplant
o Inthis type of therapy drugs are o Inthis type O.fﬂ“:mm" Slroug drugs
designed according to the type and are used to kill the stem cell in the
severity of disease in patient bone that are producing the disease
o Examine the patient cancer cells and causing lymphocytes .
develop the targeted drugs o Bone marrow transplant is also called
£ 2 as the stem cell transplant
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